Time course gene expression in the one-carbon metabolism network using HepG2 cell line grown in folate-deficient medium.
The integrated view of the expression of genes involved in folate-dependent one-carbon metabolism (FOCM) under folate deficiency remains unknown. Dynamics of changes in the transcriptional expression of 28 genes involved in the FOCM network were evaluated at different time points (0, 2, 4, 6, 12, 24 and 48 h) in human hepatoma HepG2 cell line. Combined experimental and computational approaches were conducted for emphasizing characteristic patterns in the gene expression changes produced by cellular folate deficiency. Bivariate analysis showed that folate deficiency (0.3 nmol/L of folate vs. 2.27 mumol/L in control medium) displayed rapid and coordinated regulation during the first 2 h with differential expression for hRfc1 (increased by 69%) and Ahcy (decreased by 437%). Density analysis through the time points gave evidence of differential expression for five genes (Ahcy, Cth, Gnmt, Mat1A, Mtrr and hRfc1). Differential expression of Ahcy, Gnmt, Mat1A and Mtrr was confirmed by time-series analysis gene expression. We also found a marked differential expression of Mtrr. Qualitative analysis of genes allowed identifying four clusters of gene that was coexpressed. Two of these clusters were consistent with specific metabolic functions as they associated genes involved in the remethylation (Mthfr and Mtrr) and in the transmethylation (Dnmt1and Dnmt3B) pathways. The study shows a strong influence of folate status on Mtrr transcription in HepG2 cells. It suggests also that folate deficiency produces transcription changes that particularly involve the clusters of genes related with the remethylation and the transmethylation pathways.